Series is a forum for stimulating discussion and eliciting feedback on ongoing and recently completed research and policy studies undertaken by the Asian Development Bank (ADB) staff, consultants, or resource persons. The series deals with key economic and development problems, particularly those facing the Asia and Pacific region; as well as conceptual, analytical, or methodological issues relating to project/program economic analysis, and statistical data and measurement. The series aims to enhance the knowledge on Asia's development and policy challenges; strengthen analytical rigor and quality of ADB's country partnership strategies, and its subregional and country operations; and improve the quality and availability of statistical data and development indicators for monitoring development effectiveness.
I. Introduction
Globalization and other factors such as greater connectivity and more open policies have caused greater mobility of factors of production. This is reflected in the increasing number of workers moving out of their countries to search for better opportunities abroad. 1 The number of migrants grew from around 70 million in 1960 to more than 190 million in 2005, following the growth of the total population. 2 As of 2005, 76 million migrants reside in developing countries and about 114 million of them live in high-income countries. From 180 countries that have reliable data on migration, 82 countries are net recipients and 98 countries are net senders. The countries with the largest numbers of migrants during 2000-2005 are exhibited in Table 1 . Overall, migration can have positive and/or negative impacts both in the short and long term. On one hand, migration can lead to higher standards of living and improve educational and health standards. On the other hand, when groups of educated people move out from developing countries, there is a substantial loss of human capital. This is known as "brain drain", as can be seen in some developing countries that have long experience of having their doctors, engineers, and other highly skilled workers moving out of their countries. In retrospect, this may seem a lost opportunity given that the resourcescarce developing countries have limited spending on education and training.
However, as a result of outflows of migration, developing countries receive significant amounts of remittances. In general, remittances to developing countries rose from 1.2% of gross domestic product (GDP) in 1990 to 1.8% in 2007, while remittances to highincome countries remain constant at about 0.2% of GDP. At the start of the 1990s, more than 50% of the global remittances went to high-income countries but in 2007 nearly 65% of the flows were received by middle-income countries and about 10% went to low-income countries. The high-income countries, however, remain the main source of remittance outflows, highlighting the important role of remittance flows from developed to developing countries. The United States (US), for instance, has the highest outflows ($44 billion), followed by Russian Federation ($18 billion), Saudi Arabia ($16 billion), Switzerland ($15 billion), and Spain ($15 billion).
The importance of remittances has been increasing not just at the macroeconomic level but also among recipient households. At the macro level, the share of remittances now is about 90% of foreign direct investment (FDI), surpassing official capital flows and other private flows (Acosta et al. 2006) , while the number of recipient households keeps increasing. At the household level, remittances have helped smooth consumption expenditure and in some cases have also reduced poverty.
Given the role and magnitude of remittances, the question on how far they have impacted poverty and inequality levels particularly in developing countries has become very important. This research question has been the subject of a significant number of studies (e.g., Adams and Page 2005 , Lopez Cordova 2005 , Page and Plaza 2005 , Taylor et al. 2005 , Maimbo and Ratha 2005 , Adams 2006 , Acosta et al. 2006 , Yang and Martinez 2006 , Ozden and Schiff 2006 . The overall finding from previous studies suggests a mixed picture with no single uniform standpoint. For instance, Adams (1991 and , who examines Egypt and Pakistan, finds that overseas migration increases household income inequalities. In contrast, Taylor and Wyatt (1996) who focus on rural Mexico find that remittances reduce inequalities. Several studies indicate that remittances reduce poverty incidence, including Tingsabadh (1989) for Thailand, Gustafsson and Makonnen (1993) for Lesotho, Lachaud (1999) for Burkina Faso, and Adams and Page (2005) for Guatemala. Acosta et al. (2006) explain that the impact of remittances on poverty and inequality are sensitive to the underlying methodology and show that remittances in Latin American countries do not carry a significant inequality reducing effect, even though they reduce poverty headcount ratio. They show that for a 1 percentage point increase in remittance to GDP ratio, the proportion of the poor is reduced by 0.4%. Kozelt and Alderman (1990) find a significant negative impact of remittances on labor force participation of males in Pakistan. Jongwanich (2007) shows for a selected sample of Asian and Pacific countries that remittances have a positive but marginal impact on economic growth and a significant direct impact on poverty reduction by increasing income, smoothing consumption, and easing capital constraints of the poor. On the other hand, Brajas et al. (2009) argue that decades of remittances transfers have contributed little to economic growth in remittancereceiving economies. For a more detailed review of previous studies see Vargas-Silva et al. (2009) .
Asia is at the centre of global migration and remittances as most of the top recipients of remittances are in this region ( Table 2 ). The highest recipient of remittances is India with $27 billion, followed by People's Republic of China ($25.7 billion) and Mexico ($25.1 billion). Bangladesh, Indonesia, and Pakistan are all in the top 10, receiving around $6 billion per year each. 3 Pakistan has gained enormously from remittances both in the past and recent years. This paper examines the impact of remittances at macro, sectoral, and micro or household levels in Pakistan using a computable general equilibrium (CGE) model and microeconometric techniques. The first model is used to see how remittances impact the economy, sector outcomes, poverty, and inequality among the representative households. The model was developed using the SAM 2002 for Pakistan. On the other hand, the microeconometric analysis is based on household income and expenditure survey data for [2005] [2006] to examine the impact of remittances on income, consumption, and poverty levels in Pakistan.
The rest of the paper is organized as follows. The next section gives a retrospective overview on the economic growth, remittances and welfare condition in general. Section III then provides quantitative results on the impact analysis of remittances in the Pakistan economy context at the macro, sectoral, and household levels. Finally Section IV highlights the key findings and their policy implications.
II. Economic Development, Remittances, and Migration in Pakistan
A.
Economic Growth
During the 1960s, Pakistan grew annually at an average of 6.8%, with the manufacturing sector expanding at 9.9%. The achievement in terms of improvement in social welfare, however, was very little. The main focus of development in this decade seemed to be on a large public works program to support the infrastructural foundation for agriculture and industry.
The 1970s witnessed a phase of nationalization. The GDP growth rate declined to an average of 4.8% mainly because of public sector inefficiencies. However, given the expansions in public sector jobs, the unemployment rate declined to 2.2%, which is the lowest in Pakistan's history. This led to a reduction in the poverty headcount ratio from 42.4% in the 1960s to 38.6% in the 1970s.
The 1980s was characterized by substantial flows of bilateral aid to Pakistan following its alliance with the US in the wake of the Soviet Union's invasion of Afghanistan. This decade also saw the booming of the Middle East, which attracted a significant number of skilled and unskilled workers from abroad, including Pakistan. This period marked the starting role of remittances in helping to revive the economy and increase in household income. GDP growth in this decade increased to around 6.5%, contributed by manufacturing (8.2%) and agriculture (5.4%). The poverty headcount ratio was further reduced to 20.9%, but it was not followed by an improvement in income inequality since the Gini coefficient hovered at around 0.37.
The decade of the 1990s is usually referred as the "lost decade" for Pakistan as it was characterized by the lowest growth in its history when welfare indicators such as poverty and inequality deteriorated and unemployment increased. The main reason for this is the macroeconomic instability and lack of consistency in public policies due to rapid changes in the government. GDP growth in the 1990s came down to an average of 4.6%, as with investment to GDP ratio to 18.3%. On the other hand, the fiscal deficit to GDP ratio increased to 6.9%. Headcount ratio and Gini coefficient both increased to 27.3% and 0.39, respectively (Table 3 ).
The post 9/11 era (of 2001) saw a revival of the Pakistan economy as GDP growth increased to an average 5.1% during 2000-2009. The main highlights of this period were a sustained growth in the manufacturing sector at 7.1%; a reduction in the ratio of fiscal deficit to GDP from 6.9% to 4.4%; and a marginal improvement in poverty and inequality. The unemployment level however, increased to 7.1%, which is the highest since the 1970s, due to, among others, the underlying structural changes in the economy, i.e., from obsolete practices in the industrial sector toward increased capital intensity and greater product sophistication. 
B. Remittances
The flow of remittances has increased from $136 million in 1973 to $6.45 billion in 2008 (Table 4 ). In the early part of 1970s, the largest contributor to remittance inflows to Pakistan was the UK with a 54% share. Gradually and in particular after the oil price shocks in the 1970s, the demand for workers from the Gulf countries increased, so that by the end of the 1970s, UAE and Saudi Arabia were both contributing above 20% of the total remittances. This trend continued well into the 1980s. In 1981 for instance, Saudi Arabia contributed about half of the total remittances of $2.12 billion (compared to $578 million in 1977). After the 1990s, the share of remittances from the US relatively increased and in 2005 its share was already 30%. Appendix 1 provides the numbers of Pakistanis working abroad since 1971 by country, while Appendix 2 gives the data based on their skills from the Bureau of Emigration and Overseas, Pakistan. Previous studies on remittances in Pakistan include estimating the determinants of remittances and linking them with their potential in reducing poverty. Nishat and Bilgrami (1993) show that remittances in Pakistan are significantly influenced by family size, income, education, skill, and living with or without family. The authors also show that migrant's income level is the most important factor for remitting, such that if income increases by 10%, remittances will increase by 3.6%. 4 An earlier study by Pasha and Altaf (1987) showed that migrants' plan to return home may prompt them to remit more as part of their future planning. They may invest the remittance money in land and related assets. Moreover, Suleri and Savage (2006) show that migrant households in Pakistan are less vulnerable to economic shocks because they have better investment opportunities and assets such as a house. The flows of remittances to Pakistan have also shown an altruism reason. This can be seen from their increasing inflows by 10% in the wake of the earthquake in 2005, which helped to facilitate the recovery process. For an analysis of remittances from the Middle East and their impact on Pakistan's economy, see Burney (1987) ; and for analysis on impact of remittances on household consumption, see Malik and Sarwar (1993) .
There has been an increase in the amount of remittances sent through formal channels because of better service by financial institutions and more stringent money laundering regulations (see Gazdar 2002) . Table 5 summarizes the pros and cons of the various modes for transferring remittances that may also impact the socio-economy. The government has been strongly encouraging migrant workers to send their remittances through formal channels. As part of the liberalization of the foreign exchange regime, migrant workers are allowed to maintain foreign currency accounts with free inflows and outflows of foreign currency. The floating exchange rate policy adopted also reduced the gap between official and market exchange rates (see Azam 2005) . Additionally, the government provides exemptions to migrant workers on custom duties for sending remittances through formal channels. It also introduced foreign exchange bearer certificates and foreign exchange currency certificates for migrants to provide attractive returns on long-run investments. In line with this, Amjad (1989) points out that the relevant financial institutions should improve their convenience, flexibility, safety, and profitability. This can be done through an expansion of the banking network inside the country and setting up branches in host countries with a substantial population of Pakistanis. This is important because the cost of remitting from abroad is also an important consideration in deciding which channels to be used. The costs are often very high from countries with fewer Pakistanis and less developed financial linkages. Table 6 exhibits the costs of remitting $200 to Pakistan from selected countries in 2009. The use of remittances in Pakistan has also been widely debated. A majority of these are believed to be devoted to consumption expenditures, followed by debt repayment, construction/renovation of house, expenses related to weddings/dowries for children, purchase of real estate, starting a business, and performing the Islamic religious act of the Hajj that involves financing returned travel to Mecca in Saudi Arabia.
C.

Migration
The objectives of government policy for migration include maximizing export of manpower, providing safeguard and protection for workers abroad, simplifying procedures, developing welfare programs for emigrants, coordinating with missions abroad on the medium-term economic projections of countries interested in Pakistani manpower, holding fairs to attract foreign employers, sending delegations to tap potential employment markets for Pakistanis, and opening up Labor Attaché Offices in countries with significant potential employment. Table 7 summarizes three different methods of emigration used by Pakistani workers, namely through agents, relatives in the destination country, and tourist visas. Each has its associated costs and the poor may need to borrow money at a high interest rate to meet the costs. During the 1950s and 1960s, employment of most Pakistanis in countries such as the UK and the Gulf region was undocumented. The oil boom in the 1970s gave rise to large-scale construction activity in the Gulf countries, creating jobs for Asian migrant workers such as plumbers, masons, tile fixers, electricians, and carpenters. 5 From 1971, the manpower "exports" from Pakistan were started on a planned basis (see Mughal 2004) . To help this, the Bureau of Emigration and Overseas Employment was set up on 1 October 1971 by combining three federal government departments (2009), namely (i) National Manpower Council, (ii) Protectorate of Emigrants, and (iii) Directorate of Seamen's Welfare. The Bureau started to function under the Emigration Act of 1922 and Rules 1959, which were subsequently replaced by the Emigration Ordinance 1979. The Bureau regulates, facilitates, and monitors the emigration process conducted by about 1,120 overseas employment promoters. This is in addition to direct employment, where an individual gets employment in another country through his/her own efforts. The Bureau also monitors the commission charges of recruitment agents, fees for skills tests, medical charges, and other related documents required by foreign employers. This is not an easy task as was indicated by Azam (1998 and . It is estimated that the recruiting agents charge migrants at least 8-10 times more than the officially prescribed fees although this estimate has come down in recent years.
While skilled migration out of Pakistan kept growing until the beginning of the 1990s, it was only after 1995 that their number started to decline and was replaced by a lower quality of workers. This was primarily due to the neglect of vocational and high training institutes. Employers in Gulf countries have complained over the lack of basic qualifications and work experience of Pakistani workers, which prompt them to look for workers from other countries such as Bangladesh and India. The government needs to address this issue and also to tap markets in other countries such as France, Germany, Greece, Italy, and Japan (see Mughal 2004) . The immediate period after 9/11 incident also gave problems for aspirant workers from Pakistan as several countries such as Bahrain, Kuwait, Qatar, and UAE imposed a ban on employment visas. Several western countries such as the EU and the US also introduced policies restricting worker flows from developing countries.
The government's migration policy can have two broad objectives of lowering migration costs (i.e., recruiting and settling down costs); and enhancing migration benefits (i.e., enforcing minimum standards, social security coverage, protection of migrants' welfare, and making use of return migrants). The migration policy in Pakistan has mostly been independent of poverty reduction or related developmental objectives (see Azam 2005 for details).
A contribution to the "welfare fund" from all registered migrants can insure them against unforeseen events such as accident or death. The Community Welfare Attaches in the embassies of Pakistan can also help migrants resolve disputes with their employers. This is important especially for less educated migrants who are not aware of their legal rights.
The Overseas Pakistanis Foundation (OPF) set up in 1979 and financed through the migrants' own contributions, provides guidelines to migrants' dependents on coping strategies in the event of a migrant's death or disability. According to 2005 data, OPF has helped around 3,000 migrant families to obtain death compensation amounting to almost Rs. 1 billion from the migrants' foreign employers. Currently, the role of OPF has been expanded to also provide services such as providing investment advice to returning workers, helping potential investors, providing loans to the dependents of deceased workers, and developing housing facilities for migrants. Box 1 further summarizes some specific steps taken at the federal government level to assist overseas Pakistanis.
Box 1: Welfare Programs of the Overseas Pakistanis Foundation
Financial Assistance: Enhancement of financial assistance from Rs. 50,000 to Rs. 100,000 to destitute families. This is targeted to unskilled Pakistanis workers abroad facing workrelated difficulties, disability or death.
Residential and Commercial Facilities:
The government has catered to the housing needs of overseas Pakistanis by providing them with residential facilities. As a result, OPF has planned and established a number of housing schemes in different cities with the creation of about 10,000 residential units for overseas Pakistanis.
Welfare Services: The government has taken steps to advance the social welfare of the Overseas Pakistanis through the establishment of a complaint cell, services, and welfare section and most importantly the recently established emergency relief section. In addition, the existing Foreign Exchange Remittance Card scheme, which was launched by the Ministry of Finance through OPF to encourage the use of official channels for sending remittances, has now been expanded by providing the holders of this card with preferential facilities related to logistics on return.
Investment Support: To encourage investment by overseas Pakistanis, the government has taken some important steps to increase the investment opportunities for them. The Investment Advisory section has been established to provide key information on the procedure to start a business, investment policies, and feasibility studies, as well as on contact information of related business and provision of small loans.
Education:
The government has embarked on a new initiative to uplift the education of overseas Pakistanis. OPF has established educational institutions in all provinces, and it has its own schools and colleges. The OPF schools are affiliated with the Federal/Provincial Boards of Education and University of London, providing extra curriculum activities and scholarships to the deserving children of overseas Pakistanis from class 1 to postgraduate level.
Pakistan Remittance Initiative:
To reduce the transactions costs of remitting, the central bank has initiated the Pakistan Remittance Initiative, whereby the marketing expenses of overseas financial entities that mobilize large amounts of remittances will be reimbursed. This will reduce the overall costs of remitting borne by workers abroad.
While providing recommendations for optimizing migration, Mughal (2004) also explains the need to provide (i) basic understanding of language, culture, legal, social, and political setup of destination countries; (ii) reduce costs of migration; (iii) undertake global market analysis and train workers in skills with rising demands; (iv) carry out publicity efforts in foreign countries to ensure a stable market for Pakistani manpower; and (v) highlight investment venues for returning migrants 6 and those wishing to do joint ventures.
The recent global financial crisis adversely impacted Pakistan's prospects of increasing manpower exports particularly to the Gulf region. Almost 52% of Pakistan's remittances come from this region and most workers there come from poor rural backgrounds, with some having invested most of their savings to finance the migration cost. The full impact might be clearer over the long term, since remittance data until now still show an increase, which may due to the rise in reverse migration of returning migrants bringing home their remittances.
III. Impacts of Remittances
Macro and Distributional Effects Based on CGE Modeling
Main Feature of the Model
The CGE model used in this paper is derived from the framework first developed by Cororaton and Orden (2007) . Detailed mathematical specifications of the model are presented in Appendix Table 3 .
The production function in the model combines the intermediate inputs and value-added to give the final output, which is then either exported or domestically sold. This export transformation is specified using a constant elasticity of transformation (CET) function. Imported inputs are combined with domestic goods to provide composite goods using a constant elasticity of substitution (CES) function. The value-added is a CES function of four different factors: skilled labor, unskilled labor, capital, and land. Furthermore, with Pakistan a developing country having a substantial share of the agriculture sector in overall GDP, unskilled labor is further subdivided into farm labor and unskilled workers using a CES function. Therefore the top nest of the production function in the agriculture sector becomes land, capital, and unskilled labor, which form the agriculture sector's value-added using a CES function.
On the demand side, the model specifies consumption as a linear expenditure system (LES), which is widely used in CGE modeling. Household consumption is the difference between household disposable income and savings. There is a fairly detailed specification on the investment side where demand for sectoral capital is determined by the ratio of return to capital and cost of capital. The total demand for capital gives the overall real investment, which is then multiplied by the price of investment to obtain the overall nominal investment. Finally, the investment demand by sector/origin is calculated by multiplying the ratio of nominal total investment to composite price of commodity with the investment shares given in the base data.
Output price is a weighted average of export and local prices, which are domestic price minus indirect taxes. These indirect taxes are also added to world price of import (multiplied by exchange rate) and tariff rate to give the domestic price of imported products. The export price is determined by world price of exports (multiplied by exchange rate) and export subsidies, which can be zero as in the case of this model.
On the closure rules to balance the model, total capital and land in the agriculture sector are fixed, whereas in the nonagriculture sector, only capital is fixed. Unskilled labor is allowed to move across sectors, while skilled labor can only move between nonagriculture sectors. The supplies of skilled labor, farmer, and other workers are fixed, as well as the supply of land. Total supply of goods and services in the market is equal to sum of intermediate demand and final demand for household and government consumption. Total investment is equal to total saving, which comprises savings of households, firms, foreign savings and government. Real government consumption is fixed, allowing government income and savings to vary. Savings of firms are also fixed so that a rise in a firm's income will imply increased dividends to households but not an increase in retained earnings of the firms. Most of these closure rules are similar to Cororaton and Orden (2007) with some extensions to reflect the characteristics of Pakistan's economy. 7
The weighted average of value-added price is considered as the numeraire. The nominal exchange rate is flexible to clear the external account. This implies that foreign saving measured in the domestic currency is flexible but it is fixed in terms of foreign currency.
Simulation Results
To examine the effects of remittance on the economy of Pakistan, a 50% reduction of remittance flows to the Pakistan economy is simulated in the model. Table 8 summarizes the results by concentrating on some selected macroeconomic and household welfare indicators. The overall results indicate the important role of remittances in the Pakistan economy. If the remittance flows are reduced by 50%, domestic demand is significantly reduced. Total real investment is reduced by 7.7% and total imports decline by 6.4%. The latter is also due to reduced foreign exchange availability in the domestic economy. Exports increase by 10% to partly compensate for the reduction in domestic demand for domestic goods. As a result, overall GDP decreases by 0.7%.
The impacts across different households show a significant decline in the household's overall consumption, with the largest reduction seen for rural nonfarm poor households (3.5%). The least affected is the urban nonpoor households whose consumption declines only by 1.1%. In terms of poverty effect, the urban population seems to be less affected, while farmers, especially the landless ones, are badly hit by the remittance drop. This shows the strong link between migrants and farmers, which is unique for Pakistan. This further highlights the fact that many migrants are still nonskilled workers coming from agriculture backgrounds.
Looking at the impacts on poverty indicators, the 50% reduction in remittance flows will bring a significant adverse effect to the poor. The headcount ratio will increase by 6.4%, while the poverty gap and severity of poverty index will increase by around 6%, respectively ( Table 9 ). The higher impacts on the headcount ratio rather than on the poverty gap and poverty severity index mean that some households have become poor because of the drop in remittances. Moreover, comparing the poverty impact between urban and rural households, there is a stark difference for the rural households as their poverty impact indicators are nearly double than those of the urban households. The headcount ratio of rural households increases by 6.9%, while that of urban households increases by 3.5%. The increases in the poverty gap and severity index of rural households are 6.9% and 6.8%, respectively; for urban households the increases are 4.1% and 4.3%. Therefore, the increase in the poverty severity index of urban households is higher than headcount ratio and poverty gap, which is still higher than the headcount ratio. This implies that the poverty impact of a remittance drop among urban households not only adds more poor households but also makes the poor households relatively poorer. -2006 , the share of incomes from wages and salaries actually decreases as the households move to higher quintiles. In the first quintile, the share of wages and salaries incomes is about 44.4% while for the fifth quintile the share is about 34.0%. Meanwhile, the share of income from remittance increases as the households move to higher quintile groups. Remittance income contributes less than 1% for the first quintile households while the share increases to 6.5% for the fifth quintile household. This trend applies to both in urban and rural areas, which might be a reflection of the relatively costly migration fee, such that the relatively richer can participate more. This is in addition to other characteristics of households such as education and skill levels of household members, which would be better as the households move to higher income groups (Table 10) . On the expenditure side, the share of food expenditure remained highest in the total budget but its share has declined during the two periods, showing an improvement in the welfare status of the households. The share in 2001-2002 was still 48.3% but in 2005-2006 it declined to 43.05%. The decreases happened both in urban and rural areas. The share in urban areas declined from 38.9% to 35.2%, and from 54.4% to 49.6% in rural areas.
Comparing the contribution of remittance across provinces, Table 11 shows that the share of remittances is highest in the North West Frontier Province (9.42%) followed by Punjab (5.13%), and Baluchistan (1.56%). 
2.
Methodology of Analysis
The methodology of analysis in this paper is based on the knowledge from literature that human capital variables impact migration decisions (Todaro 1976 , Schultz 1982 , and that migration is also influenced by various household characteristics (Lipton 1980 , Adams 1993 . It then follows that the regional and wealth characteristics should also play a role in the migration decision. Following Adams (2006) , this paper starts by specifying the probability of a household to migrate and receive remittances.
where HK: human capital; H ch : household characteristics; R ch : regional characteristics; W ch : wealth characteristics.
The human capital variables considered include the number of household members with primary, lower secondary, upper secondary, and university education, while the household characteristics include age of household head, number of males in the household above 15 years of age, and household size. The regional characteristics included in the estimation are two dummy variables to represent urban and rural areas, and developed provinces of Punjab and Sindh and the rest of Pakistan. The three wealth characteristics used in the regression are the squared value of property, accumulated savings, and squared value of accumulated savings.
The selection of variables is based on evidence that human capital variables impact migration as people with better educational attainment have better employment opportunities abroad (Todaro 1976 , Schultz 1982 . If migration is seen in the lifecycle perspective, the age of household head and the number of older household members (i.e., above 15 years of age) should play a role in determining the decision to migrate (Lipton 1980 , Adams 1993 . The incorporation of wealth variables such as accumulated savings from the past become necessary in order to represent the initial costs associated with migration (Barham and Boucher 1998, Lanzona 1998) , while the regional characteristics represent the different levels of development, available information, networking facilities, and other such factors.
The next model estimates the income function of migrant and nonmigrant households to assess the role of remittances. The estimates are obtained for three different sets of households: (i) migrant in household but exclude remittance income to see the ex-remittance income function; (ii) migrant in household and remittances included in household income; and (iii) households with no migrants. The dependent variable is per capita household income and the standard ordinary least squares (OLS) methodology is used for estimation. After the estimation of the three income functions, the three predicted mean incomes from the estimations are then compared to observe the contribution of remittances to the household income or welfare. The predicted mean incomes are also compared with the observed means reported in the data.
Explanations of the variables used in the model are as in equation (1), but two independent variables related to human capital are dropped, namely, number of households with primary and lower secondary education. To complete the analysis, three different expenditure functions are also estimated by replacing income with expenditure. The main purpose is to also see the impacts of remittances on expenditure.
Finally, the household expenditure functions for various commodity groups with and without remittance variables are also estimated. The idea is to see the role of remittances in influencing the share of key expenditures on food that can also reflect the welfare status of the household (i.e., higher welfare status is reflected in the lower share of food expenditure). The food budget share function is specified as follows:
where pcexp = per capita expenditure.
Estimation Results: Remittances and Poverty
Chimhowu et al. (2003) argue that the poverty reducing impact of remittances can be summarized at four different levels. First is the household level impact, where remittances help in consumption smoothing, improve the affordability of health services, and enable better nutrition, lowering the incidence of child labor and therefore promoting education. In addition, the increased savings and asset accumulation can provide collateral for a number of purposes. Second is the community level impact, where improved local physical infrastructure leads to growth of local commodity markets, development of new services like banking, retail, trade, travel, and construction. The generation of local employment may lead in turn to a reduction in poverty and inequality. Third, the national level impact, where improved foreign exchange inflows can help in improving macroeconomic stability since the country can now afford more imports that can be used for productive use. Finally the global impacts in developing countries where remittances can help reduce poverty and global inequalities in terms of income, consumption, education, and health.
Kalim and Shahbaz (2009) study the remittance-poverty nexus in Pakistan during 1973-2006 and find that poverty has a negative relationship with remittances, GDP per capita, and urbanization. On the other hand, Ahmad et al. (2008) show that migration from Pakistan is positively related with the levels of inflation and unemployment rate in the country. For the returning migrants, the study by Arif and Irfan (1997) on the occupational choices of returning migrants shows their preference toward pursuing ventures related to own-business or farm activity.
To examine how far remittances contribute to poverty reduction in Pakistan, Table  12 summarizes the Probit estimation of the model discussed above to measure the probability of households becoming poor because of not receiving remittances. To do this, the dependent variable is set at equal to 1 if the household is below the poverty line and 0 otherwise. The results show that variables with a negative and significant coefficient are education level of household head; employment in urban region; and households with member abroad, i.e., receiving remittances. The results suggest that any increase in these variables leads to a decline in the probability of being poor. The probability of a household becoming poor declines by 12.7% if the household receives remittances. Moreover, to explain the probability of migration, the logit model as specified in equation (1) is estimated and the results are given in Table 13 . As explained earlier, the estimation considers four different categories of independent variables, namely: human capital and household, regional, and wealth characteristics. The dependent variable is migrant dummy, which is equal to 1 if the household receives remittances and 0 otherwise. The results indicate a negative coefficient for the number of households having university education, implying that as the education level of household members increases the probability of migration among them decreases. 8 It seems that those with graduate and postgraduate qualifications eventually find jobs in the domestic labor markets, reducing their need to migrate.
8 The negative coefficient for "number of household members with primary education" needs to be investigated further in light of family structures, minimum level of skill set requirements abroad, and the theoretical notion that high-growth economies have a higher preference for skilled migrants (after a certain stage in their development) given their higher productivity in comparison to the unskilled migrants. High-skilled workers are also regarded as relatively more internationally mobile and unskilled workers concentrate in fewer countries abroad. See Giodani and Ruta (2008) for a detailed exposition.
Another variable exhibiting a negative coefficient is the number of males aged over 15 in the households. This implies that as the potential earning of a household increases, the probability for the household members to migrate decreases. The coefficients for independent variables representing regional characteristics such as those living in urban or in relatively developed provinces such as Punjab and Sindh 9 exhibit a negative sign and are strongly significant. This shows that geographical location also explains the probability of household members moving abroad. Most variables considered in the model are significant, except for age of the household head.
To examine the impact of remittances on the mean household incomes, Table 14 compares the mean per capita incomes of migrant and nonmigrant households, i.e., household with no migrants, households with migrants but excluding remittances, and households with migrants including remittances. As can be seen from the table, the mean income of households receiving remittances is 17.3% higher than households with no migrants or remittances. The mean income of migrant households including remittances is 10.2% higher than if remittance income is excluded from the total income. Migrant household's income excluding remittances is 6.4% higher than nonmigrant households. This reflects both the benefits and costs of migration, since remittances add to the total income but migration also requires initial investment to pay the costs of migrating. To examine the determinants of household income, this paper estimates household income for three different household groups: (i) household with migrant but excluding remittances from the total income; (ii) household with migrant and remittances are included in the total income; and (iii) household with no migrants. The dependent variable is per capita household income either excluding or including remittances, while most independent variables are the same as in Table 13 except that the variables representing the number of household members with primary and lower secondary education have been excluded. Table 15 summarizes the results of this estimation, showing that while the signs of most independent variables remain the same in the logit model, the positive sign for the dummy variable representing households living in urban or developed provinces for the group excluding remittances has changed to negative. This again seems to suggest that the migration probability of households living in developed areas with a relatively good labor market is lower compared to rural or poor parts of the country. Moreover, the coefficients for urban residence and having upper secondary education are positive, significant, and substantially higher for household-receiving remittances. This suggests that urban migrants with relatively better education (or skills) will have higher incomes. How does the existence of remittances change mean expenditure shares at the household level? To answer this question, Table 16 indicates the mean expenditure shares for food, durables, education, health, housing, clothing, transport, household operations, recreation, tobacco, and others from observed data. It is interesting to note that the mean expenditure shares of migrant households for food, clothing, transport, household operations, and tobacco are lower than for nonmigrant households. But the expenditure shares for durable goods, education, health, and housing are higher. This finding indicates an improvement in a household's medium-to long-run standard of living or welfare status. The expenditure on "other" category also increases with remittances. These expenditures include wages paid to housekeepers, house telephone and internet charges, pocket money for children, storage and safe keeping fees in banks, expenses on pets, local level taxes and fines, birth/death/marriage expenses in a household, personal legal expenses, and insurance fees paid during the year. Although the change in share of food group is negative, its marginal propensity to consume is higher than durables and education categories (Table 17) . To examine the determinants of household expenditure, a regression analysis is carried out and the results are presented in Table 18 . The dependent variable is per capita household expenditure and the independent variables also include number of females above age 15 in the households (given the role of women in the migration and remittances), children (household members age below 10), and the three provincial dummies. The results suggest that there is a positive and significant relationship with the change in per capita expenditures. Other variables with positive impact include age of household head, number of males above 15 years of age in the household, living in urban areas, past savings, number of persons with upper secondary education in the household, and developed provincial dummies. The variable having the most significant negative impact is household size.
The OLS estimates of budget share equations are given in Table 19 and Table 20 for without and with remittance variable. As can be seen from Table 20 , the coefficient for remittance dummy variable appears to be positive for expenditures on food, education, clothing, and recreation. This implies that remittances increase these expenditures by providing additional income to finance the additional spending. The coefficient of housing expenditure is also positive but it is statistically insignificant. To examine the impact of remittances on poverty and inequality, Table 21 shows the poverty estimates for both migrant and nonmigrant households. The results suggest that poverty declines by 7.8% if the households receive remittances from abroad. This substantial reduction in poverty level signifies the importance of remittances received by households in Pakistan. Similarly the poverty gap and poverty severity also decline even by higher rates, i.e., 11.5% and 14.9%, respectively. This implies that some of the remittance recipients are actually the poor households so that remittances reduce the poverty gap and poverty severity. Moreover, the income distribution of migrant households is actually better than nonmigrant households. The Gini coefficient of migrant household is 4.8% lower than nonmigrant households.
IV. Key Findings and Policy Implications
With around two million Pakistani migrants in the Gulf region and almost the same number spread in North America, UK, and other countries, remittances from abroad have contributed significantly to the economy. The current contribution of foreign remittances is more than 4% of GDP, and in some periods, they have become the major source of foreign exchange reserves. This paper examines the impact of remittances on the macro economy and household welfare in Pakistan using a CGE model and microeconometric analysis. The first approach is to highlight the macroeconomic and distributional effects of a reduction in remittances, while the second method is to show how remittances decrease the probability of being poor and affect the household consumption expenditure and hence poverty. The key findings are as follows:
(i) Descriptive analysis from survey data indicates that the mean income of a migrant household is 17.3% higher than a nonmigrant household. The share of remittances in the total income increases as the household moves to a higher income group. Remittances also contribute more to rural household incomes than to urban household incomes. The share of remittances in rural households increased from 3% to 5% during 2002-2006, while in urban areas it remained stable at around 4%. Regional characteristics also affect significantly the pattern of migration and therefore the flows of remittances in Pakistan.
(ii)
The CGE simulation analysis shows that a 50% reduction in remittances adversely impacts real GDP growth by -0.74, real investment by -7.7%, and total household consumption by -2.8%. As a result, poverty headcount increases by 6.35%. The reductions in consumption levels of rural nonfarm and landless agricultural households show the largest cut because of the remittance drop. 10 The poverty impact is much stronger in rural than urban areas, showing the stronger link between migration/remittance and poverty in rural compared to urban areas. This further highlights that many migrants from Pakistan are still low-skilled workers coming from agricultural backgrounds.
(iii)
Results from the logit model show that the probability of becoming poor declines by 12.7% if the household receives remittances from abroad. 11 An increase in the household size and number of persons with secondary education leads to an increase in the probability of household member migrating. On the other hand, increasing the number of males over 15 years of age, living in urban areas, and having more household members with university education lead to a decrease in the probability of the household member going abroad. This in line with earlier studies showing that the middle class tends not to migrate (see Adams 1991 and .
(iv) The shares of household expenditures on food, education, clothing, and recreation increase with the availability of remittances. The predicted mean expenditure of migrant households is 41% higher than nonmigrant households. The highest increase is in the expenditure share on durables, i.e., 74%. The budget share for education increases only by 2.9% for migrant households.
(v) The poverty headcount ratio and Gini coefficient decline by 7.8% and 4.8%, respectively, for households receiving remittances.
Due to the global financial crisis, developing countries such as Pakistan have witnessed a brief reverse migration following the laying off of workers abroad due to business closures and a general lack of demand. Pakistani overseas workers have returned home with their accumulated savings that increased remittance flows. The increase during 2008-2009 will soon diminish as the rate of returning migrants declines.
The challenge for Pakistan is to channel the remittance flows toward long-term investments that can contribute toward sustained growth in the real sector, while at the same time leveraging the economy away from consumption-led growth. 12 In this regard, several key measures that have been seen across the developing world have also been considered for Pakistan.
First, it is suggested that fiscal incentives may be provided to the returning migrants who wish to set up small-and/or medium-scale businesses. These may take the form of tax breaks or other related initial concessions. Second, to ensure future remittance cash flows, a special exchange rate may be offered on remittances arriving in special savings accounts in domestic financial institutions. Third, the banking sector should be more proactive to increase the speed and certainty of remittance transactions to encourage more migrants to send their money through official banking channels. This will help the development of the financial sector in the economy and contribute to the stability of macroeconomic fundamentals, in particular the balance of payments.
It is also a challenge for the government to make remittances more redistributive by making the tax system more progressive to help low-income households. It is important to note however that the tax structure related to remittances should provide incentives for migrants to send more through the formal channels. This may require amendments to the current Income Tax Ordinance. 13
12 See Azam (2005) for the desired public policies for supporting international migration in Pakistan. See also ILO/ ARTEP (1984, 1986, 1987) . 13 For a detailed analysis on the redistribution aspect of Pakistan's income taxation system, see Ahmed and O'Donoghue (2009b) . 
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